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Abstract
Background—Most individuals with knee or hip osteoarthritis do not meet recommendations for 
physical activity. The Social Cognitive Theory suggests that the social environment (e.g., spouses/
partners) may influence the physical activity of individuals with osteoarthritis. The purpose of this 
study was to examine whether the physical activity of insufficiently active, coupled adults with 
osteoarthritis was associated with received partner support for physical activity, partner’s 
engagement in physical activity, and relationship satisfaction.
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Methods—Cross-sectional data from 169 couples were collected. Accelerometers estimated 
moderate-to-vigorous physical activity and daily steps for participants with osteoarthritis and their 
partners. Participants with osteoarthritis reported total received partner support for physical 
activity and relationship satisfaction.
Results—Participants with osteoarthritis were on average 65 years old, 65% female, 86% non-
Hispanic white, and 47% retired. Receiving total partner support more frequently was associated 
with more minutes of moderate-to-vigorous physical activity but not with steps. Relationship 
satisfaction moderated the association of partner’s physical activity on the daily steps of 
individuals with osteoarthritis such that having a partner who accomplished more daily steps was 
associated with participants with osteoarthritis accomplishing more daily steps themselves when 
they reported greater relationship satisfaction.
Conclusions—Partners and relationship satisfaction may play an important role in the physical 
activity of individuals with osteoarthritis. Interventions seeking to increase physical activity in this 
population may be enhanced by promoting partner support. Additional research is needed to 
further explain these associations within the context of relationship satisfaction.
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Introduction
Approximately one in four adults in the United States has osteoarthritis [1]. The progression 
of osteoarthritis symptoms (e.g., pain, stiffness) often results in limited physical function [2]. 
Because osteoarthritis symptoms are improved with physical activity, most established 
medical guidelines for osteoarthritis recommend physical activity as a non-pharmacologic 
method of self-management [3]. Current physical activity guidelines recommend that adults 
with chronic conditions such as osteoarthritis engage in as much and as intense activity as 
their condition allows [4]. Achieving more than 45 min of moderate-to-vigorous physical 
activity per week [5] or at least 6,000 steps per day [6] has been associated with better 
osteoarthritis-related function. Yet, many individuals with osteoarthritis do not meet these 
modest guidelines [7, 8]. Clarifying the factors that relate to moderate-to-vigorous physical 
activity and steps among adults with osteoarthritis may help researchers increase the 
effectiveness of physical activity interventions for this population.
The Social Cognitive Theory posits that health behaviors (e.g., physical activity), the 
environment (e.g., family, spouse), and an individual’s characteristics (e.g., self-efficacy) 
influence each other simultaneously [9]. The majority of literature examining the 
determinants of physical activity among adults with osteoarthritis has demonstrated the 
importance of individual characteristics (e.g., self-efficacy for physical activity [10, 11], 
barriers to physical activity [10, 12]). However, living with osteoarthritis not only affects 
individuals, but also their cohabitating partners (e.g., spouses), altering individual roles and 
responsibilities within the couple. In return, partners can affect individuals with 
osteoarthritis and their health behaviors. Nevertheless, evidence of the role of the social 
environment on the physical activity of individuals with osteoarthritis is lacking [13].
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According to the Social Cognitive Theory, the social environment consists of external factors 
(e.g., partners) that can affect an individual’s behavior [9]. One way that partners can 
positively affect physical activity is by providing social support by assisting and facilitating 
efforts to become more physically active [14], for example through encouragement [14] or 
by accompanying partners in their physical activity [15]. Studies show that social support 
can promote self-efficacy, remove barriers to physical activity, and motivate engagement in 
physical activity [16–19]. For example, in a daily diary study of 119 cohabitating overweigh/
obese couples, participants engaged in 25 more minutes of moderate-to-vigorous physical 
activity on days when partners provided high versus low levels of social support [20].
Furthermore, Berli and colleagues [20] found that more moderate-to-vigorous physical 
activity occurred on days when couples engaged in physical activity together, one common 
way couples demonstrate that they support the other’s efforts to make a lifestyle change. 
However, this form of partner support may also influence individuals through another 
important process described by Social Cognitive Theory, for example, observational 
learning. That is, Social Cognitive Theory explains that if individuals with osteoarthritis 
observe their partners in the planning, preparation, and engagement of physical activity, they 
can develop the motivation and self-efficacy to engage in the behavior themselves (i.e., 
through observational/vicarious learning) [9]. Observational learning may partially account 
for why research consistently finds that couples tend to mirror each other’s active lifestyles 
[21–24]. However, when one partner has a potentially physically limiting health condition 
such as osteoarthritis, it remains unclear if observing the other partner engage in physical 
activity behaviors is sufficient to promote their own physical activity.
When considering environmental influences on individuals’ health behaviors, it is important 
to consider characteristics of the social relationships within which they enact these 
behaviors. Social support and observational learning may occur more frequently or may be 
more effective within higher functioning relationships. Empirical evidence exists for partner 
influence on health behaviors occurring only under favorable relationship contexts (e.g., in 
the presence of high relationship satisfaction) [25, 26]. Further support for the importance of 
relationship satisfaction was found in a study of 181 older adults who were less likely to 
hide unhealthy behaviors from individuals with whom they had higher relationship 
satisfaction [26]. Thus, when examining the role of partners in individuals’ health behaviors, 
it is also important to investigate these potential influences within the context of the 
relationship quality.
Although the above mentioned evidence demonstrates the importance of the social 
environment on physical activity, few studies have examined the role of the social 
environment among individuals with osteoarthritis [13]. One study that investigated some of 
these processes was conducted by Martire and colleagues [22] where they examined three 
types of partner influence (i.e., partner’s activity, autonomy support, social control) on daily 
physical activity among couples with osteoarthritis. The authors found that a partner’s 
activity and autonomy support were associated with more physical activity in the affected 
individual. The current study extends Martire and colleagues’ work by examining other 
potential associations between partners and physical activity including partner support for 
physical activity and relationship satisfaction.
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Overview of current study
Using baseline data from cohabitating couples enrolled in a longitudinal study of physical 
activity-related social support processes, the role of received social support for physical 
activity, partner’s physical activity, and relationship satisfaction on the physical activity of 
individuals with osteoarthritis was examined (Fig. 1). It was hypothesized that individuals 
with osteoarthritis would perform more moderate-to-vigorous physical activity and steps if 
they received more frequent support for physical activity, had partners who engaged in more 
physical activity, and if they had a more satisfying relationship with their partners. To 
examine whether the aforementioned associations depend on the quality of the relationship, 
the role of received support and partner’s physical activity was evaluated across levels of 
relationship satisfaction. It was hypothesized that receiving more frequent support and 
having a partner who engaged in more physical activity would be positively associated 
participants’ physical activity when they reported greater relationship satisfaction.
Methods
Study design and sample
Couples (n = 173) were enrolled in the Partners in Active Living Study, a year-long 
longitudinal study designed to examine processes related to social support for physical 
activity in couples in which at least one partner had osteoarthritis. Couples attended a class 
on social support and received a workbook on physical activity as a minimal prompt to 
engage in physical activity and partner support. We then followed couples with repeated 
measures over one year to observe how partners provided support for physical activity. For 
this analysis, only baseline data were used. Individuals with osteoarthritis were recruited via 
the Johnston County Osteoarthritis Project [27]; emails to university students and 
employees; electronic medical records at the University of North Carolina at Chapel Hill; 
and community locations, including senior centers [28]. Couples consisted of the individual 
with osteoarthritis who was initially recruited and their partner. Individuals with 
osteoarthritis were eligible if they had a clinical diagnosis of hip and/or knee osteoarthritis 
or “probable” osteoarthritis (self-reported frequent joint pain, limitation of the hip or knee 
for at least six months, and 50 years or older) [29, 30]; were married and/or cohabitating 
with a partner who was willing to participate; were interested in increasing their physical 
activity; did not have medical conditions that precluded physical activity; and were 
insufficiently active (<120 min of self-reported moderate-vigorous physical activity per 
week). Partners were eligible if they were 21 years or older and English language proficient. 
The sample size for the current study was 169 couples with complete accelerometer data for 
both partners.
Procedures
The study was approved by the Institutional Review Board of the University of North 
Carolina at Chapel Hill. Eligible couples met with trained research staff to provide written 
informed consent. Participants were then shown how to wear accelerometers and sent home 
with baseline surveys that they completed independently and returned the following week.
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Physical activity of participants with osteoarthritis and their partners—Physical 
Activity was measured using Actigraph GT3X+ accelerometers. Trained research staff 
distributed monitors and provided instructions for wear and return by mail. Participants were 
asked to wear the device during all waking hours for seven consecutive days. Monitors were 
worn at the waist, using either an elastic belt or clip. After monitors were returned, data were 
downloaded and converted to 60-s epoch files for processing. Non-wear time was identified 
using a combination of the Choi algorithm [31] and wear logs. Moderate and vigorous 
minutes were estimated using established cut-points (2020+ cpm) [32]. Steps were estimated 
in the Actilife software when converting raw acceleration data to minute-level counts and 
steps. Each day required 7+ hours of wear during waking hours to be included in analyses. 
Person-level outcomes were computed for each participant with at least four days with 7+ 
hours. For this sample, 92% of days had 10+ hours of wear and days with 7–9 h of wear had 
average activity levels that were similar to days with 10+ hours, after accounting for wear 
time. Individuals with osteoarthritis averaged 6.8 (SD = 1.5) days of wear and 13.8 (SD = 
1.6) wear hours per day. Partners averaged 6.5 (SD = 1.5) days of wear and 13.9 (SD = 1.7) 
wear hours per day. Minutes of moderate-to-vigorous physical activity and steps were 
standardized to a 13.5 h day (e.g. (13.5/WEAR hours) * moderate-to-vigorous physical 
activity minutes)) to help account for the influence of daily wear time on physical activity 
estimates. Dichotomous outcomes for moderate-to-vigorous physical activity (> 45 min per 
week) [5] and steps (≥ 6000 per day) [6] were established based on person-level summary 
data.
Received partner support for physical activity—Received partner support for 
physical activity in the past three months was reported by individuals with osteoarthritis 
using the 13-item Social Support and Exercise Survey [33] and the 12-item 
multidimensional scale for assessing social influences on physical activity in older adults 
[34]. Each item referred only to the participating partner (i.e., not other family or friends) 
and participants were asked to indicate their responses using a 6-point Likert scale (1 = 
never, 6 = very often). Because we were interested in the positive support that participants 
receive from partners, we removed items from the two scales that refer to negative 
influences (e.g., “Complained about the time I spend doing physical activity”). The mean 
score for received partner support was calculated and used in the analyses (α = 0.95).
Relationship satisfaction—Relationship satisfaction was assessed using the 
Relationship Assessment Scale (RAS) [35]. The 7-item scale asks participants to indicate 
how they generally feel about their relationship using a response scale from 1 to 5, with 
higher scores indicating greater relationship satisfaction (e.g., “How good is your 
relationship compared to most?”). Two negatively-worded items were reverse-coded. Scores 
were calculated by summing responses across the 7 items so that possible scores ranged 
from 7 to 35 (α = 0.92).
Sociodemographic and medical characteristics—Participants with osteoarthritis 
self-reported their age, race/ethnicity, education level, employment status, and household 
annual income. Self-reported height and weight were used to calculate body mass index 
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(BMI, kg/m2), a potential influence on physical activity. Another potential confounder, 
osteoarthritis symptoms, was assessed using the 24-item Western Ontario & McMaster 
Universities Osteoarthritis Index [36], which measures osteoarthritis-related pain, stiffness, 
and function on a 5-point scale ranging from 0 (none) to 4 (extreme). Higher scores indicate 
worse osteoarthritis symptoms (α = 0.95).
Statistical analyses
Descriptive statistics of the sample, the outcome variables (daily moderate-to-vigorous 
physical activity (measured continuously and dichotomously using >45 weekly daily 
minutes as the cutoff) and daily steps (measured continuously and dichotomously using 
≥6,000 daily steps as the cutoff)) and the predictor variables (partner’s physical activity, 
received support for physical activity and relationship satisfaction) were obtained. Initially, 
bivariate correlation analyses were used to assess relationships between the outcome and 
predictor variables. Then, multiple regression was used to model the association of partner’s 
physical activity, received support, and relationship satisfaction with the physical activity of 
individuals with osteoarthritis. Given that continuous physical activity minutes (skewness: 
1.980, kurtosis: 4.241) and steps (skewness: 0.454, kurtosis: −0.184) were count variables 
and ordinary linear regression may produce negative estimates (which are impossible for 
these outcomes), we analyzed these data using negative binomial regression [37]. 
Coefficients for these variables are provided as incidence rate ratios (IRR) and 95% 
confidence intervals, interpreted as the multiplicative increase or decrease in the expected 
count of the outcome with each 1 SD increase in the predictor variable [38]. Logistic 
regression was used to analyze the dichotomous outcomes. Odds ratios and 95% confidence 
intervals are provided for these results and interpreted as the multiplicative increase or 
decrease in the likelihood of the outcome occurring with each 1 SD increase in the predictor 
variable. A series of models were tested, beginning with bivariate analyses followed by 
models including all predictors (received support, partner’s physical activity, and 
relationship satisfaction). In the final model, potential confounding variables were included: 
individuals with osteoarthritis’ sociodemographic and medical characteristics that were 
related to the outcomes (p ≤ 0.20). Finally, interactions of received support and partner’s 
physical activity with relationship satisfaction were generated and tested in each model. 
Potential modifiers were mean-centered prior to modeling interaction effects. Statistically 
significant interactions were further examined using the simple slopes of the mean, one 
standard deviation below and above the mean of relationship satisfaction [39]. Given 
multiple tests with each outcome (three main effects and two interactions), we have adjusted 




The descriptive characteristics of the sample are shown in Table 1. With respect to physical 
activity, individuals with osteoarthritis engaged in an average of 8.6 (SD = 9.8) daily 
minutes of moderate-to-vigorous physical activity and 42.3% accumulated >45 weekly 
minutes of moderate-to-vigorous physical activity. They averaged 4,339 (SD = 1,729) daily 
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steps and 20.2% reached the cut-off of 6,000 daily steps. Partners achieved significantly 
more daily moderate-to-vigorous physical activity minutes (16.1, SD = 17.0) and more 
partners averaged >45 weekly minutes of moderate-to-vigorous physical activity (60.2%) 
than individuals with osteoarthritis. Similarly, partners averaged significantly more daily 
steps (5,344, SD = 2,559) and more partners averaged ≥6,000 daily steps (40.4%) than 
individuals with osteoarthritis. The frequency of received partner support for physical 
activity was 2.4 (1.1). Individuals with osteoarthritis reported satisfaction with their 
relationships, averaging 29.6 (SD = 5.2) on the relationship satisfaction scale (range of 7–
35).
Correlations between study variables
Correlations between the study variable are presented in Table 2. Moderate-to-vigorous 
physical activity (but not daily steps) of participants with osteoarthritis was modestly 
positively correlated with received partner support. Both moderate-to-vigorous physical 
activity and daily steps of participants with osteoarthritis were positively correlated with 
partner’s physical activity. On the other hand, relationship satisfaction was negatively 
correlated with the physical activity of participants with osteoarthritis.
Role of received partner support, partner’s physical activity, and relationship satisfaction 
on the physical activity of participants with OA
Findings from the adjusted models are summarized in Table 3. Each adjusted model 
included received partner support for physical activity, partner’s physical activity, 
relationship satisfaction, and covariates: individuals with osteoarthritis’ age, education, 
employment, household income, BMI, and osteoarthritis symptoms. These variables were 
adjusted for in the final model because they were are at least marginally (p ≤ 0.20) related to 
the outcomes in bivariate analyses (data not shown).
Moderate-to-vigorous physical activity—Only one effect reached the adjusted alpha 
for statistical significance (p ≤ 0.01). In adjusted models, more frequent received partner 
support was associated with more daily minutes of moderate-to-vigorous physical activity 
(IRR = 1.333, 95% CI = 1.156, 1.555). None of the predictors were associated with the 
likelihood of accumulating >45 weekly minutes of moderate-to-vigorous physical activity.
Steps—There were no main effects on steps (regardless of whether steps were measured 
continuously or dichotomously). However, in the model estimating daily steps, an 
interaction was observed between relationship satisfaction and partner’s daily steps (IRR = 
1.074, 95% CI = 1.017, 1.138). As depicted in Fig. 2, having a partner who accomplished 
more daily steps was associated with participants with osteoarthritis accomplishing more 
daily steps themselves if they reported average (IRR = 1.004, 95% CI: 1.001, 1.006) or 
above average (IRR = 1.007, 95% CI = 1.003, 1.011) relationship satisfaction.
Discussion
In the current study, Social Cognitive Theory was used to examine the role of received 
support, partner’s engagement in physical activity, and relationship satisfaction on the 
Soto et al. Page 7













moderate-to-vigorous physical activity and steps of individuals with osteoarthritis. Findings 
show that only received partner support for physical activity was associated with moderate-
to-vigorous physical activity and no predictors were associated with steps.
Received partner support appeared to be important to moderate-to-vigorous physical activity 
though not important to daily steps. This may be because more intense forms of activity 
typically occur via planned activities, possibly making them more amenable to social 
support (e.g., encouragement, problem solving). A study among 903 university students 
supported this hypothesis by demonstrating that social support for physical activity was 
associated with planning for physical activity [40]. Conversely, steps, which may be 
accumulated with lighter forms of activity and with less advanced planning, may not require 
partner support. Research has largely shown positive associations between social support 
and physical activity [40–43]. However, given the barriers to physical activity experienced 
by individuals with osteoarthritis (e.g., pain and stiffness [44]), our study contributes to the 
literature by examining the association between social support and two types of physical 
activity: moderate-to-vigorous physical activity and daily steps. The current study supports 
and extends prior work on support for physical activity among people with osteoarthritis by 
suggesting moderate-to-vigorous physical activity may benefit from social support.
We observed that relationship satisfaction moderated the association of partner’s physical 
activity on the daily steps of individuals with osteoarthritis. Previous research has found 
similar associations between relationship satisfaction and physical activity. For instance, in 
their study of marital satisfaction and cardiovascular risk factors among 493 women, Gallo 
et al. [45] found that, compared to women who reported high marital satisfaction, women 
who reported low satisfaction engaged in less exercise. This finding was replicated in a 
recent daily diary study of 191 older couples, which found that higher marital satisfaction 
was reported on days when participants engaged in more exercise [46]. Our results highlight 
the value of investigating partner effects on health behaviors within the context of the 
relationship.
Our findings regarding the importance of relationship satisfaction suggest it may be 
worthwhile to study whether observational learning is an important mechanism underlying 
physical activity for some couples but not for others. For instance, individuals who are not 
satisfied with their relationship may not want to emulate their partner’s health behaviors. For 
these individuals, couples-level interventions may not be effective. On the other hand, within 
a higher quality relationship, having a partner who engages in physical activity may be 
sufficient to overcome personal barriers (e.g., low self-efficacy, low motivation) to engage in 
walking. Future studies can explore whether observational learning influences the barriers to 
physical activity experienced by those with osteoarthritis and how relationship quality plays 
a role.
This study builds evidence to support the importance of the social environment, specifically 
the role of partners and relationship satisfaction on physical activity. Furthermore, we focus 
on individuals with osteoarthritis who may experience symptoms that limit their engagement 
in physical activity. Other than the Social Cognitive Theory, potentially useful models, 
including interdependence theory and communal coping, use the context of the couples’ 
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environment to explain health behaviors, particularly when data have been collected from 
both partners [47–49]. For example, with data from wives and husbands, Ayotte and 
colleagues used interdependence theory to show that wives’ self-efficacy was associated 
with husbands’ received support for physical activity and husband’s self-efficacy was 
associated with wives’ physical activity. As this study demonstrated, one reason why an 
individual’s support and physical activity may impact their partner’s physical activity is the 
interdependence that exists within the couple [49], a feature that becomes a key to 
uncovering reciprocating dynamics within dyads. An extension of interdependence theory, 
communal coping, is a framework for examining the extent to which partners share in the 
responsibility of managing a chronic condition as a couple [47]. For example, data collected 
from prostate cancer survivors and their spouses were used to show that support for physical 
activity (but not relationship satisfaction) was associated with meeting physical activity 
guidelines as a couple (i.e., both partners engaged in ≥150 min of moderate or 75 min of 
vigorous or a combination of vigorous/moderate per week) [50]. These frameworks extend 
beyond the Social Cognitive Theory by acknowledging the role of the social environment on 
behavior and incorporating dyadic effects that can be useful in identifying important 
influences in the context of a chronic disease. Future research may benefit from testing these 
models with dyadic data to develop a more comprehensive understanding of partners’ 
influence on each other’s physical activity.
Strengths and limitations
With the exception of Martire and colleagues’ work [22], the current study addresses an 
important gap in the literature by examining the role of partner and relationship satisfaction 
in the physical activity of individuals with osteoarthritis. This study is strengthened by the 
use of accelerometers to objectively measure physical activity rather than self-report. 
However, because cross-sectional data were used, it is impossible to evaluate the causality of 
the relationships observed. In this study, the focus was on baseline associations to examine 
naturalistic behaviors in couples who had not yet been asked to work together later in the 
study. However, longitudinal studies with couples are needed to confirm the directionality of 
the findings. Furthermore, the sample consisted of participants who were insufficiently 
active and were interested in becoming more active. Additional studies with other samples 
that examine the associations tested here will help clarify the generalizability of the findings.
Conclusion
Physical activity is imperative to achieving optimal health and quality of life, especially 
among individuals with osteoarthritis [51]. The current study found that partners and 
relationship satisfaction may play an important role in the physical activity of those with 
osteoarthritis. Interventions seeking to increase moderate-to-vigorous physical activity and 
steps among individuals with osteoarthritis would likely benefit from testing methods of 
participating partners’ support and physical activity. The role of relationship satisfaction 
with physical activity was found to be an important effect modifier, thus further investigation 
is required to better understand how relationship satisfaction subgroups may differ in their 
response to physical activity-promoting efforts. Given the dearth of evidence for how 
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relationships may contribute to physical activity within the context of osteoarthritis [22], 
these findings add to the limited body of research.
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Interaction between relationship satisfaction and partner’s daily steps on participants with 
osteoarthritis’ daily steps. Figure shows the association between the partner’s daily steps and 
participant’s daily steps by relationship satisfaction at 1 SD below the mean (IRR = 1.001, 
95% CI = 0.998, 1.004), the mean (IRR = 1.004, 95% CI = 1.001, 1.006), and 1 SD above 
the mean (IRR = 1.007, 95% CI = 1.003, 1.011). Note: PA = physical activity, SD = standard 
deviation
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